PROJECTOR DEVICE

This invention relates to a projector device, and
more particularly, to an improvement of a projector device

for projecting color images.

. Projector devices are known that

display a red component, a green component, and a blue

component of the image data on three CRfs (cathode-ray

tube) separately. On tﬁe front of this projection type

three—tupe projéctér device, three CRTs are disposed.

i On the side where image projecfion_sqrfaces of CRTs

| reside, a red filter, a green filter, and a blue filter
are disposed sequenfially and respectively along with
their projection lenses. |
On projecting, CRTs separately project a red

component, a green bdﬁpgnent, and a blue component of
the image data, diréctly on the screen. A projected
light of a red component, a projected light of a green
component, and a projected light of a blue component

which are emitted by respective CRTs are synthesized to
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form a single image, so that a color image is displayed
as a whole.

Other than the prbjection type three-tube
projector device, there exists a reflection fype three-
tube projector device which comprises three CRTs in its
box. 1In the case of this type of projector device, an
optical path similar to that of a projection type
three-tube projector device is reflected and turned by
a mirror which is placed inside the box, and the
projected light is thrown on a semitransparent screen
in the form of a frosted glass, from the back side of
the screen.

Hereby projected lights of red, green, and blue
components thrown by respective CRTs are synthesized on
the screen to form a single image, so that a color
image is displayed as a whole. 1In the case of the
reflection type three-tube projector device, the

optical path is reflected to miniaturize the device and

‘a screen itself is unified, so that a projector device

smaller than a projection type three-tube projector
device can be attained, and usage by users can be
facilipated.

However, as to a projection type three-tube

projector device and a reflection type three-tube
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projector device both having the above mentioned
constitution, owing to the fact that CRTs are utiiized
as the light source and that the images emitted by
those CRTs are edlarged on the display screen, there
are problems that the whole device unavoidably becomes
to a large size, and it is difficult to increase the.
brightness of the displayed images.

To solve these problems a projector device has
been propésed, in which three liquid-crystal panel
boards are used as an image source in place of CRTs,
and a red component, a green component, and a blue
component are separately displayed on each of the
liguid-crystal panel boards, while lights are applied
to one side of the liquid-crystal panel anrds, and the
resulted transmitted lights are separately passed
through a red filter, a green filter, and a blue
filter, and then focused into an image on the screen.

In case of the liquid-crystal projector device, by
ﬁsing the liguid-crystal panel boards, the whole size
of the device can be substantially miniaturized than
that of a device using CRTs. However, since a liquid-
crystal panel board ifself has a poor light
transmission factor, this device is practically

insufficient in terms of the brightness of the
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displayed images.

Meanwhile,’a display system which uses a mirror
deflection type light modulator (hereinafter referred
to as a "mirror light bulb"), in which microscopic
mirror elements are arranged so as to form a plane,
according to the arrangement of the pixels, has been
proposed (Japanese Patent Application Laid Open No.
179781/1985, No. 40693/1991 and No. 174112/1991).

It is considered that if a projector device for
projecting enlarged color images can be formed
utilizing this mirror light bulb as an image source,
the constitution of the whole device can be simplified
and miniaturized to a scale similar to a liquid-crystal
projector device, and thé brightness of the displayed
images can be remarkably increased because the
utilization ratio of the light source of the device can

be improved as compared with a liquid-crystal.

In view of the foregoing, an object of this
invention is to provide a small-size simple projector
device which has increasedly bright display images and
is increasedly useful.

The foregoing object and other objects of this
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invention have been achieved by the provision of a

projector device 40 for displaying desired images on an
image displaying surface, by projecting illuminating
lights on at least two mirror deflection type light
modulators 2 (2R, 2G, 2B) having a plurality of

'!b microscopic mirror elements disposed according to the

| pixels of the image data, modulating the mirror
deflection type light modulators 2 with the image data
of at least two colors respectively, and synthesizing
the- effective reflecting lights of the mirror
deflection type light modulators 2 corresponding to the
respective image data; the projector device comprising:
relay lens means 9 (9R, 9G, 9B) for focusing the
effective reflection lights of the mirror deflection
type light modulators 2 into images which are smaller
than the aperture of the projection lens 11, on the
right-in-front position A of the projection lens 11;
mirror means 41 for reflecting and turning the
effective reflection lights partly, the mirror means 41
being disposed right—in-frﬁnt of the focusing position
A of the relay lens means 9; two-dimensional position
detecting means 42 which detects the verticél and
horizontal position of the formed image that the

effective reflecting light reflected and turned by the
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mirror means 41 focuses on; mirror deflection type

light modulator adjusting means 58, 60 for finely

displacing the mirror deflection type light modulators
2 in the wvertical and horizontal directions; anq
control means 70 for controlling the mirror deflection
type light modulator adjusting means 58, 60 in
accordance with the detected output from the two-
dimensional position detecting means 42 so as to finely
displace the mirror deflection type light modulators 2;
thereby the positions of the effective reflection
lights of at least two mirror deflection type light
modu;ators 2 are adjusted under the controlling of the
control means 70.

Also, according to this invention, in a projector
device 40 for displaying desired images on a image
displaying surface, .by prdjecting illuminating lights
on at least two mirror deflection type light modulators
2 (2R, 2G, 2B) having a plurality of microscopic mirror
elements disposed according to the pixels of the image
data, modulating the mirror deflection type light
modulators 2 with the image data of at least two colors
respectively, and synthesizing the effective reflecting
lights of the mirror deflection type light modulators 2

corresponding'to the respective image data; the

This Sheet Has Been Repl

T

THIS SHEET HAS Bapn |

REPL /\&)\‘j



projector device comprises the following: relay lens
means 9 (9R, 9G, 9B) for focusing the effective
refleqtion lights of the mirror deflection type light
" modulators 2 into‘images which are smaller than the
aperture of the projection lens 11, on tﬁe right-in-
front of the focusing position A of the projection lens
11; mirror means 41 which reflects and turns the
effective reflection lights partly, and which is
disposed right in front of the focusing position A of
the relay lens means 9; two-dimensional position
detecting means 42 which detects the vertical and
horizontal position of the formed image that the
effective reflecting light refiected and turned by the
mirror means 41 focuses on; mirror deflection type
light modulator adjusting means 58 for finely
displacing the mirror deflection type light modulators
2 in vertical direction; synthesizing mirror adjusting
means 67 for finely displacing synthesizing mirror
means 10 (10R, 10G, 10B) which synthesize the effective
reflection lights, in the direction of focal length;
and control means 70 for controlling the mirror
deflection type light modulator adjusting means 58
and/or the synthesizing mirror adjusting means 67 iﬁ

accordance with the detected output from the two-

e

cet Has Been Replaced 7

T ]




OIS iy, ity e 1

dimensional position detecting means 42, so as to finel
displace the mirror deflection type light modulators 2
and/or the synthesizing mirrors 10; thereby the
positions of the effective reflection lights of at
least twd mirror deflection type light modulators 2 are
adjusted under the control of the-control means 70.

The effective reflecting lights .of the mirror
deflection type light modulators 2 are focused into
images at the right-in-front positioh A of the
projection lens 11. At the same time, a part of each
of the effective reflection lights is reflected and
focused on the two-dimensional position detector means
42 for detecting the vertical and horizontal positions
of the formed images, and then, based on the detected
information of the two-dimensional position dgtedtpr
means 42,.the mirror deflection type light modulators 2
are finely displaced in the vertical and horizontal
directions, or the mirror deflection type light
modulators 2 are finely displaced in the veftical
direction and the synthesizing mirror means 10 are
finel§ displaced in the direction of focal length, so
that the positions of the effective reflection lights
from at least two mirror deflection type light

modulators 2 can be adjusted, therefore a discrepancy
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among the positions of colors can be effectively
corrected and the image quélity can be considerably
improvea.

The invention will be further described by
way of non-limitative example in the following detailed
description in conjunction with the
accompanying drawings in which like parts are

designa%ed by like reference numerals or characters.

In the accompanying drawings:

Fig. 1 is a schematic perspective view showing the
general constitution of a projector device using mirror
deflection type light modulators ;

Fig. 2 is a schematic plan view explaining the
optical system of the projector device shown in Fig. 1:
Fig. 3 is a schematic fear view explaining the
optical system of the projector device shown in Fig. 1:

Figs. 4A and 4B are schematic diagrams explaining
the motion of the mirror element of the mirror
deflection type light modulator;

Fig. 5 is a block diagram showing the circuit
structure of the projector device shown in Fig. 1;

Fig. 6 is a schematic perspective view showing the
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constitution of the projector device of the embodiment;

Fig. 7 is a schematic perspective view showing the
mounting block for the mirror light bulb;

Fig. 8 is a schematic diagram explaining the test
pattern for picture position adjustment; l

Fig. 9 is a schematic diagram explaining the
principle of thé detecting of the discrépancy among
pictures whiéh utilizeé the test pattern of Fig. 8;

Fig. 10 is a block diagram showing the picture
position correcting circuit; and

Fig. 11 is a schematic perspective view showing
the mounting block for the synthesizing dichroic

mirror.

Preferred embodiments of this invention will be.
described with reference to the accompanying drawings:
(1) General Constitution of the Projector Device

Referring to Fig. 1, 1 generally denotes the
projector device utilizing three mirror light bulbs 2R,
2G, 2B which correspond to the respective image data of
red, green, and blue. In fact, as shown in'Figs. 2 and
3 which have tpe same numerical.numbers on the parts

corresponding to Fig. 1, the projection light L1
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emitted from the high-intensity white light'source_3 is
subjected toc the removal of unnecessary ultraviolet
light by an ultraviolet filter (not shown). The
projection light L1 is transformed.fo a parallel light
through a condenser lens 4 and is reflected and turned
!' by the first reflection mirror 5, and then incidents to
| the égparation dichroic mirrors 6R, 6G, and 6B.

The separation diéhroic mirrors 6R, 6G, and 6B
separate the projection light L2 which is comprised of
white light into a red light LR, a green light LG, and
a blue light LB. The red, green, and blue lights LR,
LG and LB are passed through the beam shaping
cylindrical lenses 7R, 7G, and 7B respectively, and are
obliquely upwardly reflected and turned by the second

reflection mirrors 8R, 8G, and 8B respectively, and
then thrown on the reflecting surfaces of the mirror.
light bulbs 2R, 2G, and 2B respectively.

The mirror light bulbs 2R, 2G, and 2B are composed
of a plurality of microscopic mirror elements of the
size, for instance, about 15 [um] square arranged
according to the arrangement of pixels of the image
data (for instance 768 x 576 pixels). Hereby the
reflecting su;face is formed having approximately the

same size as a 1/2 inch CCD (solid state image sensing
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device). The microscopic mirror elements are arranged
accordiﬁg to each memory cell of the frame memory which
correspond to the arrangement of pixeis of the image
data. The inclination state of each microscopic ﬁirror
element separately changes according to the state of
corresponding memory cell.

In fact, when the memory cell is in the ON state,
that is valid as a pixel, the corresponding microscopic
mirror element inclines by +10° frﬁm the neutral staté
as shown in Fig. 4A, meanwhile, when the memory cell is
in the OFF state, that is invalid as a pixel, the
corresponding mirror element inclines by -10° from the
neutral state as shown in Fig. 4B. Hereby, the
difference between the path of the effective reflection
light which is required to form an image and the path
of the ineffective reflection light which is invalid
becomes to 20°.

In the case of this projector device 1, the red
image data, the green image data, and the blue image
data each for one frame are set in their corresponding
frame memories which are corresponding to the mirror
light bulbs 2R, 2G, and 2B, thus the red image light,
the green image light, and the blue image light are

formed as the effective reflection lights. These image

This Sheet Has Been R 12

TR




lights are passed through thei, correspdnding relay
lenses 9R, 9G, and 9B, and leq to the sypthesizing
dichroic mirrors 10R, 10G, and 10B, and hence
synthesized to form a colqp image liéht. This color
image light is passed thrnugh the érojeﬁtion lens 11
which is constituted as a yg5on lens, and 1S projected
on a screen (not shown) which is placed putside of the
projector device 1 apart, gg an enlarged image.

In the case of this brojection deviF® 1, the
optical axes of the opticgj system of tl® projection
light L1, L2 which reachay g the second reflection
mirrors 8R, 8G, and 8B Vvin the high_ihtﬁnsity.white
light source 3, the condeiigay jensg 4, the first
reflection mirror 5, the 8aparation dichroic mirrors
6R, 6G, and 6B and the Cy|li{ngrical lensES 7R, 7G, and
7B ‘and the optic axeés of (g effective feflection
lights which are reflectag by the mirrof light bulbs
2R, 2G, and 2B and then aume to the reldY lenses 9R,
QG, and 9B, the synthesialng dichroic miT¥rors 10R, 106G,
and 10B and the projectiqy, lens 11 are ghifted by the
prgdetermined height, SO {hat j¢ can be prevented from
the occurrence of interfe;gnoe among th?P projection
light, the effective refluantign light, and the

ineffective reflection 1jyy¢,

This Sheet Has Been Replaced 13

ST18 “"W:T HAS BEEN
" BPLACED

LTI




Furthermore, in the case of this projector device
1, since tﬁe configurations of the beaﬁs of the
'projection light are shaped by the cylindrical lenses
7R, 7G, and 7B, in spite of the fact that the beams are
cbliquely upwardly reflected by the second reflection
mirrors 8R, B8G, and 8B, the beams can illuminate the
reflecting surfaces of the mirror light bulbs 2R, 2G,
and 2B with uniform illuminances.

In the projector device 1, the ci?cuit unit shown
in Fig. 5 is arranged under the optical unit which has
been described with reference to Figs. 1 to 3, the Fig.
5 has the same reference numerals on the parts
correspoﬂding to Fig. 1. On the projector device 1, a
'video signal S1 which is inputted from a video
equipment in the form of RGB signals, a video signal S2
which is sent from a personal computer, etc. accordipg
to VGA (video graphics array), and a video signal S3 of
VGA pattern can be selected, as a video signal
displayed.

These video signals S1, -S2, and S3 are inputted to
.the‘video selecting circuit 21 to be selected, the
resulted video signal S4 is then converted intc the
digital vidéo signal S5 in the analog-to-digital

converting circuit 22, and the signal S5 is inputted to
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the gamma correcting. circuit 23. The test pattern
signal S6 which is generated in the test pattern
generating circuit 24 is inputted to the gamma
correcting circuit 23, as occasion requires. The gamma
correcting circuit 23 gamma corrects the digital video

signal S5 or the test pattern signal S6. according to

the set gamma correcting parameter S7, and then sends
the resulted digital video signal S8 to the |
reformatting circuit 25.

The reformatting circuit 25 reformats the digital
video signal S8 in accordance with the arrangement of
the mirror elements of the mirror light bulbs 2R, 2G,
and 2B which are comprised of, for instance, 768 pixels
x 576 lines, where the digital video signal S8
corresponds to the video signal S1 inputted in the form
of RGB signals, or to the video signals S2 or S3 of
VGA. The resulted digital video éignals S9R of the red
component, S9G of the green component and S9B of the
blue component are sent to the corresponding frame
memories 26R, 26G, and 26B.

The frame memories 26R, 26G, and 26B correspond to
the mirror light bulbs 2R, 2G, and 2B respectively, and
the contents of the frame memories 26R, 26G, and 26B

for each frame are sequentially transferred into the
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mirror light bulbs 2R, 2G, and 2B according to the

control signal S10 inputted from the timing control
circuit 27, so that the red, the green, and the blue
image lights are formed regpectively as the effective
reflection lights.

The timing control circuit 27 of the projector
device 1 generates the control signal S10 for |
controlling thé frame memories 26R, 26G, and 26B and
the mirror light bulbs 2R, 2G, and 2B, using the system
clock S12. The system clock S12 is generated in the
clock generating circuit 28, according to the phase
control signal S1l1 which is based on the inputted video
signals S1 to S3.

When the power source switch (not shown) cf the
projector device 1 is turned on, the alternating
current power S13 is supplied to the electric power
supplying circuit 30 and the lamp driving circuit 31.
The electric power suéplyiﬁg circuit 30 supplies the
predetermined direct current power Sl4 to each part of
the circuit unit and to cause the projector device 1 to
start its operation. Meanwhile, the lamp driving
circuit 31 drives the high-intensity white light source
3, thereby causing the white light source 3 to emit the

projection light Ll.
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In the constitution of the projector device 1, the
mirror light bulbs éR, 2G, and 2B corresponding to red,
green, and blue'respeétively are used as the image
sources, the mirror light bulbs 2R, 2G, and 25 are
driven by the red, the green, and the blue video
signals respectively and illuminated'by the red, the
green, and the blue projection lights respectively, and
the red, green and blue projection lights are made by
color separation of a white light. The resulted
effective reflection lights of eacﬁ of the colors are
synthesized, and then displayed on a plane as an
enlarged image. Therefore, the projector device 1
which is small, light-weight and simple in comparison
with a conventional projector device using CRTs can be
realized.

The utilization ratio of the projection light of
the projector device can be considerably improved |
because the projection light is reflected by the mirror
light bulbs 2R, 2G, and 2B, therefore, a projector
device which is small and light-weight and capable of

display brighter images can be realized.

(2) The Projector Device of the First Embodiment

As shown'in Fig. 6 which has the numerical numbers
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x0
as Fig. 1 on the corresponding parts, in the case of

the projector device 40 of'the embodiment, the
effective reflected lights reflected by the respective
mirror light bulbs 2R, 2G, and 2B are adapted to form
the focused images of duplicated size, on the virtual
imaging point A which resides in the space right in *
front of the projection lens 11, by the respéctive
relay lenses 9R, 9G, and 9B. .The scale factors of the
relay lenses 9R, 9G, and 9B are selected so that the i
sizes of the formed images at the virtual imaging point \
A become smaller than the aperture of the projection \
lens 11.
The effeétive reflected light is partly reflected
and turned by the half mirror 41 which is disposed in
the position right in_front of the virtual imaging
point A, and focused on the two-dimensional position
detector 42 which is disposed at the same distance as
the wvirtual imaging point A. The two-dimensional
position detector 42 provides the test pattern for the
red, the green, and the blue mirror light bulbs 2R, 2G,
and 2B respectively, and switches these signals so as
to read the positions of the red, the green, and the
blue images. .
By driving the adjusting motors which are attached
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to the mounting block for the mirror light bulbs 2R,
2¢, and ZB'and to the mouhting block for the '
synthesizing dichroic mirrors 10R, 10G, and 10B
respectively according to the detected information
given by the two-dimensional position detector 42, so
as to finely displace the mirror light bulbs 2R, 2G,
and 2B and the synthesizing dichroic mirrors 10R, 110G,
and 10B in the vertiqal direction, the rotational
Qirection, and the focus direction, the image positions
of red, green, and blue can be corrected respectively.

As shown in Fig. 7, the hounting block 50 for the
mirror light bulb 2 (Zﬁ, 2G and 2B) are arranged on the
base 53, which'is érranged so as to be capable of being
adjusted in the direction of the optical axis of the
relay lens 9, with the mirror holder 51 for the second
reflecting mirror 8 (8R, 8G and 8B), and the lens
holder 52 for the relay lens 9 (9R, 9G and 9B). The
mounting.block 50 comprises a sliding mechanism and a
rotating mechanism, and-also comprises the image
position adjusting screws, that is the horizontal
adjusting screw 55 for horizontal direction, the
vertical adjusting screw 56 for vertical direction, and
the rotational adjusting screw 57 for rotational
direction. '
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The horizontal adjusting pulse motor 58, the
vertical édjﬁsting pulse motor 59, and the rotational
adjusting pulse motor 60 are arrahged on the positions
which correspond to the poéitions of the horizontai
adjusting screw 55, the vertical adjusting screw 56,

and the rotational adjusting screw 57 respectively, so

as to be mated with screws 55, 56, and 57 respectively.

By driving the pulse motors 58, 59, and 60, the mirror
light bulb ; can be finely displaced so that the image
can be adjusted in the horizontal, vertical, and
rotational directions.

In practice, when adjusting the position of the
image, at least only two pixels of different positions
which resides on one of the mirror light bulbs 2R, 2G,
and 2B are sequentially turned on as a test pattern,
and a pattern such that the pixels on the three mirror

light bulbs 2R, 2G, and 2B for red, green and blue are

sequentially turned on is used, and it is controlled in

such a manner that the pixels on two or more mirror
light bulbs 2R, 2G, and 2B are not turned on

simultaneously.

The test pattern for one of the mirror light bulbs

2R, 2G, and 2B is arranged so as to turn on only two

pixels Pl and P2 of different positions, as shown in
—
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Fig. 8. In practice, on the mirror light bulbs 2R, 26,
and 2B, the pixel Pl which resides at the cehter of the
image displaying screen'and the pixel P2 which resides
at a predetermined horizontal distance from the pixel
Pl are turned on.

For example, in the case where a discrepancy of
the position of the green picture based on the position
of the red picture is to be detected, the test pattern
PTN shown in Fig. 8 develops the images shown in Fig. 9
on the two-dimensional position detector 42. The
images P1R and P2R represent the images which are
developed by turning on of the pixels Pl and P2
corresponding to the test pattern PTN on the red mirror
light bulb 2R, and the images élG and P2G represent the
images which are develobed by turning on of the pixels
Pl and P2 corresponding to the test pattern PTN on the
green mirror }ight bulb 2G.

Denoting the two-dimensional positions comprised
of the horizontal position and the vertical position,
of the images P1R and P2R, of the red pixels which are
detected by the two-dimensional position detector 42 by
(XRgy1., Ygry) @nd (Xga, Ypo) respectively, and the two-
dimensioﬁal positions of the images P1lR and PZ2R, of the

green pixels by (Xg;., Yg1) and (Xgp. Ygp) respectively.
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The horizontal discrepancy AHps_gr, the verticél
discrepancy AVg_gr, and the rotétional discrepancy A0g.g
of the position of the green picture based on the
position of the red picture at this moment can be
represented by the following eqguation:

AHg_ g = Xg1 - XR1

AVR_g = Yg1 -~ ¥R1

-1 %62 - Xe1  ¥%g2 - Xg1

tan = (6 =5 0)
Y62 - Yg1 Y62 - ¥z

ABRr-G

e (1)

In the case of this embodiment, as shown in Fig.
10, in the picture position correcting device 70, the
pixel horizontal position detecting signal SH and the
pixel vertical position detectiﬁg signal SV both
detected by the two-dimensional position detector 42
are inputted to the picture position domputing circuit
71. The picture position computing circuit 71 computes
the horizontal discrepancy AH, the vertical discrepanéy
AV, and the rotational discrepancy A8 from the equation
(1), based on the horizontal position detecting signal
SH and the vertical position detecting signél SV both
. inputted, and then generates the horizontal correcting
signal SHH, the vertical correcting signal SHV, and the

rotational correcting signal SHO for correéting the
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discrepancies AH, AV and A8 respectively.

The horizontal correcting signal SHH, the vertical
correcting signal SHV, and the rotational correcting
signal SHE@ are sent to the horizontal adjusting pulse
motor 58, the vertical adjusting pulse motor 59, and
the rotational adjusting pulse motor 60 respectively,
so that the mirror light. bulbs 2 (2R, 2G and 2B) can bé
finely displaced so as to adjust the picture positions,
thereby correcting the discrepancy of the positions
among colors automatically.

Because the discrepancy of the positions among
colors due to alignment and thermal drift of the
projector device 40 is thus capable of being corrected
automatically, the initial alignment requires only the
matching of the sizes of the pictures, and the previous
position setting in the mechanism can be reduced,
furthermore, the image quality can be considerably
improved as a whole.

According to the above constitution, the effective
reflecting lights of the mirror light bulbs 2 are
focused into images at the position A right in front of
the projection lens 11, and the effective reflection
lights are partly turned and focused on the two-

dimensional position detector 42 for detecting the
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vertical and horizontal positions of the formed images,
and then, based on the detected information from the
two-dimensional position detéctor 42, the mirror light
bulbs 2 can be finely displaced in the vertical,
horizontal, and.rotational difections, so that the
positions of the effective reflection lights from at
least two mirror light bulbs 2 can be adjusted,
therefore the discrepancy of the positions amoné colors
can be effectively corrected and the image quality can

be considerably improved.

(3) The projector device of the second embodiment

In Fig. 11 which has the same numerical numbers as
Fig. 1 on the corresponding parts, the mounting block
80 for the synthesizing dichroic mirror 10 (10R, 10G
and 10B) is constituted integrally with a mirror holder
81. The mirror holder 81 is attached to a base 82, and
is able to be adjusted in the optical axis direction by
virtue of the operations of the sliding key 83 and the
guide groove 84.

The mounting block 80 can be finely adjusted in
the horizontal direction with respect to the optical
axis of the relay lens 9, by virtue of the operations

of the picture position adjusting screw 85 and the
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compression spring 86. The horizontal adjusting pulse
motor 87 is arranged so és to allow it to mate with the
picéure position adjusting screw 85. Therefore, by
driving the pulse motor 87, the synthesizing dichroic
mirror 10 can be finely displaced and hence the picture
can be adjusted in the horizontal direction.

In tﬁe case of this embodiment, the horizontal
correcting signal SHH in the picture position-
correcting circuif 70 is supplied to the horizontal
adjusting pulse motor 87 of the mounting block 80 for
the synthesizing dichroic mirrors 10, instead of to the .
horizontal adjusting pulse motor 58 of the‘mounting
block 50 for the mirror light bulb 2.

Thus, the mirror light.bulb 2 is fingiy displaced
in the vertical and rotational directions and the
synthesizing dichroic mirror 10 is finely displaced in
the horizontal direction, the picture position is
'adjuéted, the discrepancy of the positions among the
coclors can be corrected automatically.

According to the above constitution, based on the
detected information from the two-dimensional position
" detector 42, the mirror light bulb 2 is finely
displaced in the vertical and rotational directions,

and the synthésizing dichroic mirror 10 is finely
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displaced in the horizontal direction, so that the
positions of the effective reflection lights from at
least two mirror light bulbs 2 are adjusted, therefore
the discrepancy of the positions among the colors can
be effectively corrected and the image gquality can be

considerably improved.

(4) The other embodiments
In the embodiment mentioned above, the reflecting

surface of the mirror deflection type light modulator

is composed of 768.x.576 pieces of microscopic mirror
elements which are arranged respectively according to
the arrangement of the pixels of the image data.
However, this invention is not limited to this, but may
be variously selected. Furthermore, it is not .only
limited to the two-dimensional arrangement, but may
arrange the microscopic mirror elements linearly and
wherein the image may be formed by the scanning of the
projection light, the effect similar to that of the
above embodiment can be realized.

In the embodiment mentioned above, the red, green,
and blue projection lights are respectively thrown on
the mirror deflection type light modulators which are

driven according to the red, green, and blue images
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resﬁectively, and then the resuited effective reflection
lights are synthesized and displayed as an eﬂlarged
image. However, this invention is not only limited to
this, but may applicable to other devices. For |
example, it is applicable to a device wherein a single
mirror deflection type light modulator is driven
according to the red, green, and blue iﬁages in a
sequential time-sharing mahner and is synchronously
illuminated by the red, green, and blue projection
lights in a sequential time-sharing manner, and also is
appiicable to the projector device wherein the mirror
deflection type light modulators which can project at
least two colors of images by oneself are combined, and
it is also able to realize the effect similar to that.
of the above embodiﬁent. |

According to this invention, the effective
reflecting lights from the mirror deflection type light
modulators are focused into images at the position A
right in front of the projection lens, ét the same
time, the effective reflection lights are partly turned
and focused on the two-dimensional position detector
méans for detecting the vertical and horizontal
positions of the formed pictures, and then, based on

the detected information from the two-dimensional
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position detector means, the mirror deflection type
light ﬁodulators are finely displaced in the vertical
and rotational directions and the synthesizing mirror
means may be finely displaced in the direction of focal

length, so that the positions of the effective

reflection lights from at least two mirror deflection
type light modulators may be adjusted, therefore the
discrepancy of the positions among the colors of the
projector device can be effectively corrected and the

image quality of it can be considerably improved.
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1. A projector device for displaying desired images

CLAIMS

on an image displaying surface, by projecting
illuminating lights on at least two mirror deflection
type light modulators having a plurality of microscopic
mirror elements disposed according to the pixels.of the
image data, modulating said mirror deflection type
light modulators with said image data of at least two
colors resﬁectively, and synthesizing the effective
reflecting lights from said mirror déflection type
light modulators which correspond to said respective .
image data, said projector device_comprising:

relay lens means for focusing said effective
reflection lights of said mirror deflection type light
modulators into images which are smaller than the
aperture of the projection lens, on the position right
in front of the projection lens; |

mirror means for reflecting and turning said
effective reflection lights partly, said mirror means
being disposed right in front of the focusing position
of said relay lens means; .

two-dimensional position detecting means for
detecting the yertical and horizontal position of the

formed image of the respective effective reflection
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light, which is turned by said mirror means and is

focused on; ) ; é
mirror deflection type light modulator adjusting 5

means for finely displacing said mirror deflection type

light modulators in the vertical and horizontal

directions; and *\
control means for controlling said mirror e

deflection type light modulator adjusting means in

accordance with the detected output from said two-

dimensional position detecting means, so as to finely

displace said mirror deflection type light modulators:
wherein |

the positions of said effective reflection lights
of at least two said mirror deflection type light
modulators are adjusted under the controlling of said

control means.
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2. A projector device according to claim 1,
further comprising:

gynthesizing mirror adjusting means for finely
disgplacing synthesizing mirror means which synthesize said-
effective reflection lights, in the direction of the focal
length; and wherein the

control means are provided for controlling said
mirror deflection type light modulator adjusting means
and/or said synthesizing mirror adjusting means in
accordance with the detected output from said two-
dimensional position detecting means, and thus finely
displacing said mirror deflection type light modulators
and/or said synthesizing mirrors.

3. The projector device according to claim 1 or
2, wherein said mirror deflection type light modulator
adjusting means finely displaces said mirror deflection
type light modulators in said vertical and horizontal
directions, or in said vertical direction as well as the

rotaticnal direction.

4, A projector device constructed and arranged
to operate substantially as hereinbefore described with
reference to and as illustrated in the accompanying
drawings.
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